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(57)Abstract: 

PURPOSE: To simplify a manufacturing process and to improve 
dependency on a visual angle by controlling the orientation of a liquid 
crystal molecule without using complicated orientation processing. 
CONSTITUTION: A transparent electrode 5 is formed on one substrate 23 
out of a pair of substrates and a transparent electrode 28 and a thin 
transistor 29 are formed on the other substrate 24. Thereon, bank-like 
line patterns 26 and 30 consisting of resin BM is formed. Since the 
patterns 26 and 30 are provided with parallel orientation force, the liquid 
crystal molecule 27 is oriented in parallel with the side surf aces of the 
patterns 26 and 30. Besides, when the resin BM of the patterns 26 and 30 
is coated with vertical orientation agent, the molecule 27 is vertically 
oriented to the side surfaces of the patterns 26 and 30. 
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* NOTICES * ' 

JPO and HC I PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display with which the liquid crystal molecule of this liquid crystal layer set 
and prepared for spacing abbreviation parallel or two or more **-like Rhine patterns which carry out 
orientation perpendicularly to this side face in the liquid crystal layer side front face of this substrate in 
the liquid crystal display which impresses and carries out image display of the signal level to the liquid 
crystal layer pinched between the substrates of a pair, respectively by the front face of a side face 
consisting of liquid crystal orientation resin at least. 

[Claim 2] The liquid crystal display according to claim 1 with which the field which the side face of two 
or more of said **-like Rhine patterns has a taper angle, and orientation of the liquid crystal molecule of 
the liquid crystal layer pinched between the substrates of said pair was carried out to the abbreviation 
perpendicular to this side face, and was divided by this **-like Rhine pattern is divided into two or more 
fields to which the orientation conditions of this liquid crystal molecule differ. 

[Claim 3] The liquid crystal display according to claim 1 or 2 which crosses at the include angle from 
which said **-like Rhine pattern is formed in both substrates of said pair, and the **-like Rhine pattern 
on one substrate and the **-like Rhine pattern on the substrate of another side serve as angle of 
torsion of a liquid crystal molecule. 

[Claim 4] A liquid crystal display given in either of the claims 1, 2, and 3 which the thickness of said **- 
like Rhine pattern is 0.5 micrometers or more, and are less than [ of spacing of the substrate of said 
pair] 1/2. 

[Claim 5] In the liquid crystal display with which the 1st electrode was formed in the liquid crystal layer 
side front face of one substrate among the substrates of said pair, by which opposite arrangement is 
carried out in between on both sides of said liquid crystal layer, and the 2nd electrode was formed in the 
liquid crystal layer side front face of the substrate of another side A liquid crystal display given in either 
of the claims 1, 2, and 3 by which the orientation film is prepared on one [ at least ] electrode among 
this 1st electrode and the 2nd electrode. 

[Claim 6] A liquid crystal display given in either of the claims 1, 2, 3, and 4 in which said **Hike Rhine 
pattern has protection-from-light nature. 

[Claim 7] A liquid crystal display given in either of the claims 1, 2, 3, and 4 which said **Hike Rhine 
pattern becomes from the ingredient which contains at least one kind of resin among an acrylic, 
polyimide, a novolak, polyvinyl alcohol, a Pori cinnamate system, and a polyacrylic ester system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] * 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display by which the liquid crystal layer 
was ****(ed) between the substrates of the pair in which the electrode was formed respectively. 
[0002] 

[Description of the Prior Art] The thing using the so-called electro-optical effect which displays using 
optical refractive-index change produced by impressing an electrical potential difference to the liquid 
crystal layer ****(ed) between substrates in a liquid crystal display, and changing the orientation of a 
liquid crystal molecule conventionally is known. The liquid crystal displays using the pneumatic liquid 
crystal as such a liquid crystal display, such as TN (Twisted Nematic) mold and a STN (super twisted 
nematic) mold, are put in practical use. Moreover, in recent years, a part of ECB (electric field effect 
birefringence) mold which used the electric field effect birefringence effectiveness, GH (guest host) mold 
using dichroism coloring matter, etc. are put in practical use. 

[0003] Among such liquid crystal displays, in the active-matrix drive mold liquid crystal display, two or 
more formation of the pixel electrode which impresses an electrical potential difference to liquid crystal 
is carried out, and active elements, such as a thin film transistor and diode, are formed on one 
translucency substrate by using each pixel electrode as the switching element which carries out a 
selection drive, generally , although an amorphous silicon be use as a semi-conductor layer of this thin 
film transistor , since the property dependency and property degradation to an optical exposure be 
large , this form optical shielding and a black matrix ( it be call the following BM and what consist of a 
resin ingredient be call resin BM ) with the resin ingredient an ingredient made metallic materials and 
black pigments , such as aluminum and titanium , mix into a resist , and be usually perform protection 
from light to a thin film transistor . 

[0004] If the liquid crystal panel of such a configuration is arranged between two polarizing plates, since 
change of the optical refractive index of a liquid crystal panel will appear as change of the permeability 
of light, it can display using this. It is divided roughly into two kinds such as the normally black method 
which performs a black display in the condition (OFF state) of arranging, the polarization direction of a 
polarizing plate in parallel with mutual, and not impressing an electrical potential difference to a liquid 
crystal layer, and the normally white method which arranges the polarization direction at right angles to 
mutual, and performs a white display by the OFF state in a active-matrix drive mold TN liquid crystal 
display. However, from a viewpoint of display contrast, color reproduction nature, and the viewing-angle 
dependency of a display, the normally white method is more desirable. 

[0005] As mentioned above, since a liquid crystal display is a display using optical refractive-index 
change which changes the orientation of the liquid crystal molecule in the liquid crystal layer ****(ed) 
between the substrates of a pair, and is produced by that, it is important for it that the liquid crystal 

molecule has arranged within a liquid crystal layer the first stage as regularly as possible. 

[0006] Usually, as an approach of making a liquid crystal molecule arranging the first stage, orientation 
film, such as polyimide, is applied to the liquid crystal layer side front face of the substrate of a pair, the 
orientation film is formed, and the rubbing method which carries out rubbing of the front face of the 
orientation film with cloth, such as rayon and nylon, is used. Moreover, the method vacuum deposition of 
slanting of the inorganic film, the approach (JP,4-305621,A) of using the plastic plate which really 
fabricated the projection for securing the detailed slot and substrate gap for carrying out orientation of 
the liquid crystal, etc. are reported as an approach of performing orientation control, without using this 
rubbing method. 
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[0007] In the above-mentioned TN liquid crystal indicating equipment, a liquid crystal molecule has a 
u refractive-index anisotropy, it inclines to a substrate (pre tilt), and since orientation is carried out, the 
contrast of a display image changes with the include angles (viewing angle) as which an observer regards 
a liquid crystal display, and there is a problem that a vrewing-angle dependency becomes large. If the 
viewing angle is especially leaned [ of the display screen ] in the direction (usually watcher side) in 
which display contrast becomes good from the normal, the reversal that black and white (negative 
positive) of an image are reversed above a specific include angle will arise. 

[0008] The approach of forming two or more pre tilt angle fields in a pixel, and carrying out pixel division 
is performed by performing orientation processing, where patterning of the predetermined orientation 
processing field is carried out by the resist in order to improve such a viewing-angle dependency 
conventionally, for example, as indicated by JP,64-88520,A. 
[0009] 

[Problem(s) to be Solved by the Invention] By the conventional describing [ above ] rubbing method, 
since the detailed slot for rubbing the orientation film on a substrate with cloth, and carrying out 
orientation of the liquid crystal molecule is formed, the problem that an active element is destroyed by 
generating of dust and generating of static electricity arises. Moreover, although the orientation film is 
usually formed also on Resin BM when forming Resin BM, the orientation film cannot be made into 
uniform thickness with the thickness of Resin BM. For this reason, since the big level difference by the 
thickness of Resin BM occurs on the orientation film and rubbing processing of uniform strength cannot 
be performed in a substrate, there is a problem that orientation control becomes very difficult. 
[0010] In the orientation control approach by the conventional rubbing approach, in order to really 
fabricate the projection for securing the detailed slot and substrate gap for carrying out orientation of 
the liquid crystal, it is necessary to use a plastic plate. For this reason, it is inapplicable to the glass 
substrate generally used widely. 

[001 1] Moreover, by the approach of using a resist pattern and carrying out pixel division, in order to 
improve a viewing-angle dependency, since the count of the rubbing process for orientation processing 
increases, the electrostatic discharge of the active element by generating of the above dust or 
generating of static electricity increases further. Moreover, since production processes, such as a 
patterning process by the resist, increase, the problem that production time and a manufacturing cost 
increase arises. 

[0012] This invention does not solve the above-mentioned conventional problem, can perform 
orientation cdritrbl bf d liquid crystal molecule, without using complicated brientation processing, can 
simplify a production process, and aims at offering further the liquid crystal display which can improve a 
viewing-angle dependency. 
[0013] 

[Means for Solving the Problem] In the liquid crystal display which impresses and carries out image 
display of the signal level to the liquid crystal layer by which the liquid crystal display of this invention 
was sandwiched between the substrates of a pair, the front face of a side face turns into a liquid crystal 
layer side front face of this substrate from liquid crystal orientation resin at least, to this side face, the 
liquid crystal molecule of this liquid crystal layer sets abbreviation parallel or two or more **-like Rhine 
patterns which carry out orientation perpendicularly, spacing is prepared, respectively, and theabove- 
mentioned purpose is attained by that. 

[0014] Moreover, orientation of the liquid crystal molecule of a liquid crystal layer with which the side 
face of two or more **— like Rhine patterns which can be set to the liquid crystal display of this 
invention has a taper angle, and it faced across it between the substrates of said pair preferably is 
carried out to an abbreviation perpendicular to this side face, and the field divided by this **— like Rhine 
pattern considers as the configuration currently divided into two or more fields to which the orientation 
conditions of this liquid crystal molecule differ. 

[0015] Furthermore, preferably, in the liquid crystal display of this invention, said **-like Rhine pattern is 
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^formed in both substrates of .a pair, and it considers as the configuration which crosses at the include 
angle from which the **-like Rhine pattern on one substrate and the **-like Rhine pattern on the 
substrate of another side serve as angle of torsion of a liquid crystal molecule. 

[0016] Furthermore, preferably, the thickness of the **-like Rhine pattern in the liquid crystal display of 
this invention is 0.5 micrometers or more, and it is less than [ of spacing of the substrate of a pair ] 1/2. 
[0017] Furthermore, in the liquid crystal display with which the 1st electrode was preferably formed in 
the liquid crystal layer side front face of one substrate among the substrates of said pair by which 
opposite arrangement is carried out in between on both sides of a liquid crystal layer, and the 2nd 
electrode was formed in the liquid crystal layer side front face of the substrate of another side, it 
considers as the configuration in which the orientation film is prepared on one [ at least ] electrode 
among this 1st electrode and the 2nd electrode. 

[0018] Furthermore, the **-like Rhine pattern in the liquid crystal display of this invention may have 
protection-fromHight nature preferably. 

[0019] Furthermore, what consists of an ingredient which contains at least one sort of resin among an 
acrylic, polyimide, a.novolak, polyvinyl alcohol, a Pori cinnamate system, and a polyacrylic ester system 
is preferably used for the **-like Rhine pattern in the liquid crystal display of this invention. 
[0020] 

[Function] In this invention, two or more **-like Rhine patterns which become the liquid crystal layer 
side front face of one [ at least ] substrate from resin, or have a resin layer on a front face in it among 
the substrates of the pair by which opposite arrangement is carried out in between on both sides. of a 
liquid crystal layer are arranged at the predetermined spacing. The orientation of a liquid crystal 
molecule is regulated from a side face to a substrate side with this **-like Rhine pattern, and the same 
effectiveness as the detailed slot obtained by the conventional rubbing method is acquired. Generally, 
since orientation of the liquid crystal molecule is carried out in parallel to the front face of resin, as 
shown in drawing 1 , the liquid crystal molecule 1 will carry out orientation in parallel regularly along the 
side face of the **Hike Rhine pattern 2. A perpendicular orientation agent is added or applied to this 
**-like Rhine pattern 2, and when **— like Rhine pattern 2a shown in drawing 2 (a), as the orientation 
restraining force which carries out orientation of the liquid crystal molecule 1 to **-like Rhine pattern 
2a perpendicularly arises and it is shown in drawing 2 (a), the liquid crystal molecule 1 will carry out 
orientation perpendicularly regularly along the side face of **— like Rhine pattern 2a. 
[0021] Furthermore, as shown in drawing 2 (b), if [ attach a taper angle and ] **-like Rhine. pattern 2b, 
the liquid crystal molecule 1 will carry out orientation to this **-like Rhine pattern 2a perpendicularly 
regularly along the side face of **-like Rhine pattern 2b in which it has a taper angle. Therefore, a pre 
tilt angle will occur to a substrate 3, and the field E divided with **-like Rhine pattern 2b will be divided 
into two fields to which the orientation conditions of the liquid crystal molecule 1 differ. 
[0022] As shown in drawing 3 ; when the **— like Rhine patterns 11 and 12 are formed in both substrates 
of a pair, a liquid crystal molecule will have the direction of orientation controlled according to the 
orientation restraining force produced on the front face of each **— like Rhine patterns 11 and 12. When 
it arranges so that it may cross at the include angle from which the **— like Rhine pattern 1 1 on one 
substrate and the **Hike Rhine pattern 12 on the substrate of another side serve as angle of torsion of 
a liquid crystal molecule, the liquid crystal layer ****(ed) between the substrates which counter can be 
twisted at the include angle which the **-like Rhine patterns 1 1 and 12 intersect gradually. The rotatory 
polarization of the light can be carried out by this liquid crystal layer, and a display can be obtained by 
the same principle as the usual TN liquid crystal display. 

[0023] If the taper angle is attached to these **-like Rhine patterns 11 and 12, as shown in drawing 2 
(b), a pre tilt angle will occur to a substrate 3. Therefore, as shown in drawing 3 , a liquid crystal 
molecule will carry out orientation of the field E divided by the **— like Rhine patterns 11 and 12 in the 
tilt angle directions 1a and 1b under the effect of the **-like Rhine patterns 11 and 12, and it will be 
divided into four fields to which the orientation conditions of a liquid crystal molecule differ. For this 
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reason a viewing angle can b§ made equal in four directions, and a viewing-angle dependency can be 
' improved; 

[0024] Furthermore, as for the thickness of a **— like Rhine pattern, it is desirable that it is less than 
[ of spacing (eel gap) of 0.5 micrometers or more and the substrate of a pair ] 1/2. There is a possibility 
that the orientation restraining force according that thickness is less than 0.5 micrometers to the 
configuration of a **— like Rhine pattern may become weak. Usually, in a TN liquid crystal display, a eel 
gap has optimal about 5.0-8.0 micrometers. 

[0025] Furthermore, if the orientation film is formed on one [ at least ] electrode among the 1st 
electrode formed in the substrate of a pair, and the 2nd electrode, the orientation condition stabilized 
more can be acquired. The orientation film may be formed on both electrodes. The orientation condition 
by which the direction formed on both electrodes was stabilized more rather than it formed on one 
electrode can be acquired. 

[0026] Furthermore, when what has protection-from-light nature as a **-like Rhine pattern is formed 
and an active element is in a **Hike Rhine pattern by making this into Resin BM, there is no need of 
being able to prevent property degradation by the light of an active element, for this reason increasing a 
production process. 

[0027] Furthermore, a **-like Rhine pattern can be formed from the ingredient which contains at least 
one kind of resin among an acrylic, polyimide, a novolak, polyvinyl alcohol, a Pori cinnamate system, and 
a polyacrylic ester system, and may prepare such a resin layer in a front face. Since the **— like Rhine 
pattern using such an ingredient has level orientation force, it can carry out orientation of the liquid 
crystal molecule in parallel to the side face of a **— like Rhine pattern. Moreover, if a perpendicular 
orientation agent is added in such an ingredient or a perpendicular orientation agent is applied to a **- 
like Rhine pattern, the **~like Rhine pattern which has perpendicular orientation force can be formed, 
and orientation of the liquid crystal molecule can be perpendicularly carried out to the side face of a **- 
like Rhine pattern. 
[0028] 

[Example] Hereafter, the example of this invention is explained. 

[0029] (Example 1) Drawing 4 is the sectional view showing a part for 1 picture element of the liquid 
crystal panel in the liquid crystal display of one example of this invention. In drawing 4 , on both sides of 
the liquid crystal layer 22, the* substrates 23 and 24 of a pair counter in between, and the liquid crystal 
panel 21 is arranged in it. A transparent electrode 25 is formed in the liquid crystal layer 22 side front 
face, and the **-like Rhine pattern 26 is formed in the upside substrate 23 so that the upper- liquid 
crystal molecule 27 may be surrounded on it. A transparent electrode (pixel electrode) 28 and the thin 
film transistor 29 as an active element are formed in the liquid crystal layer 22 side front face, and the 
**— like Rhine pattern 30 is formed in the lower substrate 24 so that the lower liquid crystal molecule 27 
may be surrounded on it. Orientation of this liquid crystal molecule 27 is horizontally carried out to the 
side face of the **-like Rhine putters 26 and 30. The liquid crystal panel 21 of a liquid crystal display is 
constituted by the' above. 

[0030] Manufacture of this liquid crystal display can be performed by [ as being the following ]. 
[0031] First, an electrode 25 is formed on the substrate 21 which consists of a barium hoe silicic acid, 
sodium glass, plastics, or quartz glass, and on the substrate 4 which consists of same ingredient, as 
shown in drawing 5 , the source line S1, the gate line G1, a thin film transistor 29, and a transparent 
electrode 28 are formed. In this example, the electrodes 25 and 28 which consist of ITO etc. with 
vacuum deposition are formed in 1000A of thickness. 

[0032] Next, the **-like Rhine patterns 26 and 30 are formed on a substrate 23 and 24. If these **-like 
Rhine patterns 26 and 30 consist of resin, or have a resin layer on a front face and have orientation 
restraining force to a liquid crystal molecule, all can use them. In this example, it forms as resin BM, and 
the **— like Rhine pattern 30 is formed in the direction of the source line S1, and the **-like Rhine 
pattern 26 is formed in the direction of the gate line G1. At this time, the **Hike Rhine patterns 26 and 
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30 which are resin BM patterns are formed so that it may exist between transparent electrode 28 
comrades which are adjoining pixel electrodes, and opening only of the picture element section may be 
carried out and the whole panel surface may be covered. 

[0033] As an ingredient of this resin BM, the ingredient which contains at least one sort of resin, for 
example among an acrylic, polyimide, a novolak, polyvinyl alcohol, a cinnamate system, and an acrylic 
ester system can be used. The resin BM using such an ingredient becomes a thing with level orientation 
force. Furthermore, if it is a photosensitive ingredient, patterning can be performed with a sufficient 
precision. Here, using the negative resist (color mosaic CK-2000, the Fuji hunt electronics technology 
company make) in which the black pigment was contained, as it is the following, Resin BM can be formed. 
[0034] First, patterning was performed after it applied completely so that thickness might be set to 2.0 
micrometers with a spin coat method on a substrate 23 and 24 in color mosaic CK-2000 which are the 
above-mentioned negative resist, and oven performed temporary baking of 90 degrees C and 10min. 
Oven performs baking of 200 degrees C and 60min to this, and the **-like Rhine patterns 26 and 30 
width of face of 25 micrometers and whose spacing are 100 micrometers are formed in parts other than 
a picture element. 

[0035] Thus, an electrode formation side is made to counter, and the two formed substrates sections 
are stuck so that a eel gap may be set to 6 micrometers. Moreover, as shown in drawing 3 , when it saw 
from a substrate top face, the **— like Rhine patterns 26 and 30 of a resin BM pattern intersect 
perpendicularly, and opening only of the picture element section of an intersection and 100-micrometer 
angle was made to be carried out. Vacuum impregnation of the liquid crystal was carried out, and the 
liquid crystal layer 22 was formed in the gap of the stuck substrate section. Although the liquid crystal 
molecule 27 of this liquid crystal layer 22 had very many classes and the range of selection was also 
wide, ZLI-4792 (Merck Co. make) was used in this example. Moreover, as long as it is required, chiral 
dopants, such as cholesteryl nonanoate, may be added in liquid crystal. In this case, the direction of 
torsion of the liquid crystal molecule 27 can be arranged more with homogeneity. 
[0036] In this liquid crystal display, since the liquid crystal molecule 27 contained in the liquid crystal 
layer 22 carries out orientation horizontally to the side face of the **— like Rhine patterns 26 and 30, 
orientation control of the liquid crystal molecule 27 is attained, and not performing complicated 
orientation processing of rubbing etc. can also realize a TN liquid crystal display function. Furthermore, 
the stable display property can be acquired, without degradation and property change by light of a thin 
film transistor 29 arising, since the **-like Rhine patterns 26 and 30 which are convex patterns consist 
of resin BM. 

[0037] (Example 2) In this example, it constituted like the example 1 at electrode [ of the substrate 
section ] 25, and 28 top except it by forming the level orientation film 31 and 32 as shown at drawing 6 , 
respectively, and the liquid crystal display was produced. Using OPUTOMA AL4552 (Japan Synthetic 
Rubber Co., Ltd. make) as these level orientation film 31 and 32, it applies by print processes so that 
thickness may become 700A. 

[0038] In the liquid crystal display of this example, the orientation condition further stabilized rather 
than the liquid crystal display of an example 1 was able to be acquired. Moreover, these level orientation 
film 31 and 32 does not need orientation processing of rubbing etc., but can reduce production 
processes compared with the conventional thing. . . . . . 

[0039] (Example 3) In this example, as shown in drawing 7 , electrodes 25 and 28 are formed on a 
substrate 23 and 24, respectively, the resin BM pattern which has a taper angle is formed as an 
electrode 25 and **— like Rhine patterns 26a and 30a prepared on 28, respectively, and a perpendicular 
orientation agent is applied to the front face. Except it, it constituted like the example 1 and the liquid 
crystal display was produced. 

[0040] Like the example 1 as an ingredient of this resin BM pattern, using N-N-dimethyl-n- 
tetradecylamine as a perpendicular orientation agent, using the negative resist (color mosaic CK-2000, 
the Fuji hunt electronics technology company make) in. which the black pigment was contained, as it was 



the following, Resin BM was formed. **Hike Rhine pattern 30a of this resin BM is formed in the direction 
of the source line S1, and **-like Rhine pattern 26a is formed in the direction of the gate line G1. At 
this time, these resin BM patterns 26a and 30a are formed so that it may exist between pixel electrode 
28 adjoining comrades, and opening only of the picture element section may be carried out and the 
whole panel surface may be covered. 

[0041] First, patterning was performed after it applied completely so that thickness might be set to 2.0 
micrometers with a spin coat method in color mosaic CK-2000 which are negative resist on the 
substrate 23 which formed electrodes 25 and 28 and a thin film transistor 29 like the example 1, and 24, 
and oven performed temporary baking of 90 degrees C and 10min. This patterning is performed so that 
**— like Rhine pattern 30a may be carried out in the direction of the source line S1, it may carry out **- 
like Rhine pattern 26a in the direction of the gate line G1, and it may exist between pixel electrode 28 
comrades which the resin BM pattern of the ********Hike Rhine patterns 26a and 30a adjoins, and 
opening only of the picture element section may be carried out and the whole panel surface may be 
covered. Next, after making N-N-dimethyl-n-tetradecylamine adhere to this resin BM front face, oven 
performs baking of 200 degrees C and 60min, and when width of face of 25 micrometers and its spacing 
are 100 micrometers and it sees from a substrate top face into parts other than a picture element, the 
**-like Rhine patterns 26a and 30a which have some taper angle are formed in it. 
[0042] In this liquid crystal display, since the liquid crystal molecule 27 contained in the liquid crystal 
layer 22 carries out orientation perpendicularly to the side face of the **Hike Rhine patterns 26a and 
30a, orientation control is attained, and not performing complicated orientation processing of rubbing etc. 
can also realize a TN liquid crystal display function. Moreover, since the **Hike Rhine patterns 26a and 
30a have a taper angle, a tilt angle is formed, and the liquid crystal molecule 27 shows. four kinds of 
orientation conditions in 1 pixel under the effect of the orientation restraining force of the **— like Rhine 
patterns 26a and 30a of each near, and a tilt angle/Therefore, as shown in drawing 3 , the inside of 1 
pixel is quadrisected, and the viewing-angle dependency of the direction of four directions can be 
improved sharply. Furthermore, the stable display property is acquired, without degradation and property 
change by light of a thin film transistor 9 arising, since the convex pattern of the **— like Rhine patterns 
26a and 30a consists of resin BM. 

[0043] In addition, in this example, although perpendicular orientation material was applied to the **Hike 
Rhine patterns 26a and 30a, perpendicular orientation material may be added in the ingredient of the **- 
like Rhine patterns 26a and 30a. 

[0044] (Example 4) In this example, the level orientation film 31 and 32 as shown in drawing 8 was 
formed on an electrode 25 and 28, and the liquid crystal display was produced like the example 3 except 
it Using OPUTOMA AL4552 (Japan Synthetic Rubber Co., Ltd. make) as these level orientation film 31 
and 32, it applies by print processes so that thickness may become 700A. 

[0045] In the liquid crystal display of this example, the orientation condition further stabilized rather 
than the liquid crystal display of an example 3 can be acquired. Moreover, these level orientation film 31 
and 32 does not need orientation processing of rubbing etc., but can reduce production processes 
compared with the conventional thing. 

[0046] In addition, the liquid crystal display of this invention is producible not only using a thing but the 
various ingredients shown in each above-mentioned example. Moreover,- although the thin film transistor 
which is 3 terminal nonlinear device as an active element, was used, it is applicable also to the liquid 
crystal display of the active-matrix mold using the MIM component which is 2 terminal nonlinear device 
here. Furthermore, it is applicable also to a reflective mold display by arranging the reflecting plate of 
one sheet on the outside of a liquid crystal cell, or using the electrode of one side as a reflecting plate. 
Furthermore, using as a electrochromatic display is also possible by combining with a color filter etc. 
[0047] 

[Effect of the Invention] Since the orientation of a liquid crystal molecule is regulated from a side face 
to a substrate side with the **— like Rhine pattern prepared in the liquid crystal layer side front face of a 
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substrate as mentioned above according to this invention, the problem that an active element is 
destroyed by generating of dust and generating of static electricity in a production processes not 
produced like the conventional rubbing method. Moreover, since there is no need of performing rubbing 
processing even if it forms Resin BM and a big level difference occurs on the orientation film, stable 
orientation control can be performed. Furthermore, since complicated orientation processing is not 
needed, a production process can be simplified sharply. Furthermore, it can apply tothe glass substrate 
generally used widely, and can manufacture cheaply. 

[0048] Moreover, in addition to the above-mentioned effectiveness, a pre tilt angle can be easily 
generated by adding perpendicular orientation material or giving a taper angle to the **Hike Rhine 
pattern applied and formed in the front face. Therefore, even if it does not perform complicated 
orientation processing like before, two or more fields where the inside of a pixel is divided and 
orientation conditions differ can be formed, the viewing-angle dependency of the direction of four 
directions can be improved sharply, and a high-definition liquid crystal display can be realized. 
[0049] Furthermore, the display property which prevented degradation and property change by light of 
active elements, such as a thin film transistor, and was stabilized is maintainable by giving protection- 
from-light nature to a **-like Rhine pattern. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the orientation condition of the liquid crystal molecule of the 
liquid crystal display which is one example of this invention. 

[Drawing 2] (a) is the top view showing the orientation condition of the liquid crystal molecule of the 
liquid crystal display which are other examples of this invention, and (b) is the sectional view showing 
the orientation condition of the liquid crystal molecule of the liquid crystal display which is the example 
of further others of this invention. 

[Drawing 3] It is the top view showing the orientation condition of the liquid crystal molecule at the time 
of seeing from a top the liquid crystal display which are other examples of this invention. 
[Drawing 4] It is the sectional view showing a part for 1 picture element of the liquid crystal panel in the 
liquid crystal display which is one example of this invention. 

[Drawing 5] It is drawing showing the configuration of the active-matrix substrate of the liquid crystal 
display which is one example of this invention. 

[Drawing 6] It is the sectional view showing a part for 1 picture element of the liquid crystal panel in the 
liquid crystal display which is another example of this invention. 

[Drawing 7] It is the sectional view showing a part for 1 picture element of the liquid crystal panel in the 
liquid crystal display which is the example of further others of this invention. 

[Drawing 8] It is the sectional view showing further a part for 1 picture element of the liquid crystal 
panel in the liquid crystal display which are other another examples of this invention. 
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[Description of Notations] 
1 27 Liquid crystal molecule 

1a, 1b The f tilt angle direction under the effect of a **— like Rhine pattern 
2, 2a, 2b, 11, 12, 26, 26a, 30, 30a **Hike Rhine pattern 

21 Liquid Crystal Panel 

22 Liquid Crystal Layer 

23 24 Substrate 

25 28 Transparent electrode 
29 Thin Film Transistor 
31 32 Level orientation film 



[Translation done.] 
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